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Banana has been widely cultivated. This study aimed to determine the antihyperglycemic 
activity of Uli banana leaves infusion. The antihyperglycemic activity was evaluated by oral 
glucose and sucrose tolerance test. A bolus of sugar was given after Uli banana leaves infusion 
and blood was sampled at 0, 15, 30, 60, 90 and 120 minutes for glucose analyses. The trapezoidal 
rule was used to determine the area under the curve (AUC) blood glucose. Infusion of Uli banana 
leaves 3.3 g/kg showed a significant decrease AUC (p<0.05) in the glucose tolerance test, while 
that of dose 0.8 g/kg reduced significantly (p<0.05) in the sucrose tolerance test. The results 
showed that Uli banana leaves infusion possesses antihyperglycemic effect in mice. 
Keywords: Antihyperglycemic, glucose, leaves; sucrose, uli banana 
 
ABSTRAK 
Buah pisang telah dibudidayakan secara luas. Penelitian ini bertujuan untuk mengetahui 
aktivitas antihiperglikemik dari infusa daun pisang Uli. Uji aktivitas antihiperglikemik dievaluasi 
dengan menggunakan uji toleransi glukosa dan sukrosa oral. Bolus gula diberikan setelah infusa 
daun pisang Uli dan dilakukan sampling darah pada menit ke-0, 15, 30, 60, 90 dan 120 untuk 
dilakukan analisis glukosa darah. Nilai Area under the Curve (AUC) glukosa darah dihitungkan 
menggunakan metode trapezoid. Infusa daun pisang Uli dosis 3,3 g/kg menunjukkan penurunan 
AUC signifikan (p<0,05) pada uji toleransi glukosa, sedangkan dosis 0,8 g/kg memberikan 
penurunan AUC signifikan (p<0,05) pada uji toleransi sukrosa. Hasil penelitian menunjukkan 
bahwa infusa daun pisang Uli mempunyai efek antihiperglikemik pada mencit. 
Kata kunci: Antihiperglikemik, daun, glukosa, pisang uli, sukrosa 
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INTRODUCTION 
The usage of traditional medicine and medicinal 
plants to maintain health is widely applied in 
developing countries. Therefore, efforts are needed 
to properly identify and recognize the importance 
of medicinal plants to implement these strategies 
(Sofowora et al., 2013).  
The use of natural antioxidants provides an 
alternative prevention strategy as well as to treat 
many chronic and degenerative diseases. Banana, a 
member of family Musaceae, is a tree cultivated in 
many tropical regions around the world, including 
in Indonesia. The total number of cultivars of 
bananas has been estimated to be around 300 to 
more than 1,000. Various parts of banana, such as 
fruits, peel, leaves, roots, and pseudostem have 
shown their medicinal potential, like 
antiulcerogenic, antioxidant, antimicrobial, 
antipyretic, and antihyperglycemic activities 
(Karadi et al., 2011; Pannangpetch et al., 2001; 
Eleazu et al., 2010; Maya et al., 2015; Kappel et 
al., 2013). Based on these findings, we designed 
the present study with an objective to evaluate 
antihyperglycemic activity of Uli banana leaves 
(Musa paradisiaca L. Uli) infusion in glucose 
tolerance by using oral sugar tolerance test. 
MATERIALS AND METHOD 
Materials 
Fresh Uli banana leaves were collected in the same 
season and from the same area in Kebun Plasma 
Nutfah Pisang Yogyakarta. Glucose and sucrose 
were acquired from Merck Millipore, Germany. 
Male mice (weight 18-23 g; age, 8 to 10 week) 
were purchased from the Imono Laboratory, Sanata 
Dharma University, Indonesia. Animals were 
acclimated for one week before experiments and 
kept in the housing facilities. They were fed 
standard pelleted diet and drink ad libitum and 
maintained at 22±2 oC with a fixed 12h artificial 
light period. The study protocol was approved by 
the Medical and Health Research Ethics Committee 
Faculty of Medicine Gadjah Mada University-Dr. 
Sardjito General Hospital Yogyakarta Indonesia 
with approval number KE/FK/0510/EC/2019 and 
KE/FK/0833/EC/2019. 
Preparation of infusion of Uli banana leaves 
(IBU)    
Collected Uli banana leaves were washed and 
minced to pieces at ± 2 mm thickness. The leaves 
were dried using an oven at 50 oC and powdered 
using a powdering machine and sifted using a sieve 
with mesh number 50. Ten grams of Uli banana 
leaves were weighed and added with 100 mL of 
distilled water, which then heated over a water bath 
at 90 °C for 15 minutes. 
Oral glucose tolerance test  
Test animals fasted overnight. Mice were randomly 
divided into 5 groups (n= 5/group) and received 
treatment orally: Group I was control group. Group 
II was given 2 g/kg glucose solution (Rathod et al., 
2011; Ali et al., 2013; Wahyuningsih et al., 2018; 
Gunawan-Puteri, et al., 2018). Group III-V was 
given IBU dose of 0.8, 1.67, 3.3 g/kg. Thirty 
minutes after IBU administration, all mice group 
III-V were consecutively given glucose solution 
(Yusoff et al., 2015; Pattanayak et al., 2009; James 
et al., 2009; Gunawan-Puteri et al., 2018). Blood 
was collected from the lateral tail vein, and blood 
glucose was measured using GlucoDr®auto 
glucometer (All Medicus Co. Ltd) at 0 (before 
treatment), 15, 30, 60, 90 and 120 min after the 
sugar challenge (Wulandari, 2016; Yeo et al., 
2011). The trapezoidal rule was used to determine 
the area under the curve (AUC) blood glucose 
(Wongnawa et al., 2014; Eyesin et al., 2010; Jo et 
al., 2011; Fransisca et al., 2018). 
Oral sucrose tolerance test (OSucTT) 
Overnight-fasted mice rats were divided into 4 
groups and the procedure mentioned in Oral 
Glucose Tolerance Test was applied to a similar set 
of animals of group II-V. However, sucrose, at a 
dose of 4 g/kg B.W. was administered in place of 
glucose (Ali et al. 2013, Gunawan-Puteri et al., 
2018; Fransisca et al., 2018). 
Statistical analysis 
Statistical significance was evaluated using SPSS 
22 software with variance (ANOVA) and 
subsequently by Scheffe test. A p-value <0.05 was 
considered statistically significant. 
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RESULTS AND DISCUSSION 
This study evaluated the antihyperglycemic activity 
of IBU in glucose tolerance by using oral sugar 
tolerance test. The oral sugar tolerance model is a 
widely used experimental procedure for metabolic 
studies in mice. Glucose and sucrose are the most 
commonly consumed sugars. Excessive 
consumption of sugar stimulates type 2 diabetes 
mellitus, which is associated with obesity and 
insulin resistance. In this present study, the 
postprandial blood glucose levels will increase 
after glucose or sucrose was given. The AUCs of 
glucose levels of mice given both glucose and 
sucrose were significantly higher (p<0.05) than that 
of control mice, 1316.18 and 1309.36 vs 1020.98 
mmol.min/L, respectively.  Sakamoto et al. (2012) 
reported hyperglycemia in the early phase after oral 
glucose administration in mice, and the abnormal 
glucose metabolism in the liver can cause glucose 
intolerance observed in the mice. 
Tabel 1 shows the effect of Uli banana leaves after 
oral glucose administration on mice. The 
administration IBU 3.3 g/kg showed a smaller 
AUC area and was statistically significant 
compared to glucose group (p<0.05). IBU 0.8 and 
1.67 g/kg failed to exert any reduction on the 
tolerance level following oral glucose loading. 
Results of the glucose tolerance test revealed that 
IBU dose 3.3 g/kg was the most effective in 
lowering AUCs of glucose levels in mice 
(121.7%), whereas IBU 0.88 and 1.67 g/kg did not 
exhibit any significant antihyperglycemic effect in 
mice.  
As shown in Table 2, IBU 0.8 g/kg of IBU caused 
a significant reduction in AUCs glucose levels 
compared to sucrose group (p<0,05). On the other 
hand, IBU 1.67 and 3.3 g/kg did not show 
significant differences, when compared to sucrose 
group.  
Although, in this study, we provided evidence that 
IBU had antihyperglycemic activity, significant 
difference effect of IBU was found between 
glucose and sucrose administration. Considering 
that glucose as monosaccharide and sucrose as 
disaccharide, it could be speculated that the action 
mechanism of IBU is different from that of sugar. 
The exact potency of IBU on postprandial 
hyperglycemia in a mice model is not yet clear and 
the potential antihyperglycemic component 
remains to be investigated. 
 
Table 1. Percentage of reduction of AUC of Uli 
banana leaves after oral glucose administration on 
mice 
 
Treatment AUC (mmol.min /L) % reduction of AUC 
Control 1020.98 ± 176.64b - 
Glucose  1316.18 ± 176.64a - 
IBU 0.8 g/kg + glucose 1243.51 ± 71.46 24.6 
IBU 1.67 g/kg + glucose 1355.31 ± 56.12a -13.3 
IBU 3.3 g/kg + glucose 957.05 ± 74.36b 121.7 
Values are expressed as mean ± SD of five animals in each group. a: 
p<0.05 vs control; b: p<0.05 vs glucose. IBU: infusion of Uli banana 
leaves. 
 
Table 2. Percentage of reduction of AUC  
of Uli banana leaves after oral sucrose 
administration on mice 
 
Treatment AUC (mmol.min /L) % reduction of AUC 
Control 1020.98 ± 176.64b - 
Sucrose  1309.36 ± 92.72a - 
IBU 0.8 g/kg + sucrose 1090.50 ± 89.33b 75.9 
IBU 1.67 g/kg + sucrose 1210.54 ± 120.76 34.3 
IBU 3.3 g/kg + sucrose 1235.27 ± 105.60 25.7 
Values are expressed as mean ± SD of five animals in each group. a: 
p<0.05 vs control; b: p<0.05 vs sucrose. IBU: infusion of Uli banana 
leaves. 
 
These results may demonstrate the positive effect 
of oral administration of Uli banana leaves infusion 
(IBU) against hyperglycemia resulting in sugar 
tolerance test. Hypoglycemic and/or 
antihyperglycemic activity of banana have been 
reported by some references. Kappel et al. (2013) 
reported the significant antihyperglycemic effect of 
banana leaves on the regulation of glucose 
homeostasis. More recently, Adewoye & Ige 
(2016) demonstrated that the methanol extract of 
banana leaves has hypoglycemic properties in 
alloxan-induced diabetic rats. Beidokhti & Jäger, 
(2017) reported the hypoglycemic effects of banana 
due to their natural ability of pancreatic β-cells for 
insulin secretion, or bioactive compounds such as 
flavonoids, alkaloids and anthocyanins, which act 
as insulin-like molecules or insulin secretagogues. 
Based on previous study, the antihyperglycemic 
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activity of IBU might be occurs through inhibition 
of insulin secretion. Further molecular research is 
needed to find out the mechanisms of active 
components contained in banana leaves.  
CONCLUSION 
Infusion of Uli banana leaves 3.3 g/kg showed an 
121.7% reduction in AUC glucose levels in the 
glucose tolerance test, while a 75.9% reduction of 
dose 0.8 g/kg in the sucrose tolerance test. Overall, 
these results show that Uli banana leaves infusion 
possesses antihyperglycemic activity in glucose 
tolerance by using oral sugar tolerance test. These 
pharmacological activities provide 
pharmacological evidence of the potential use of 
banana leaves as an antihyperglycemic agent. 
Therefore, IBU can be developed to prevent 
diabetes through controlling insulin secretion 
which can further control blood glucose levels. 
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